Increased vulnerability of hippocampal pyramidal neurons to the toxicity of kainic acid in OASIS-deficient mice.
The endoplasmic reticulum (ER) stress response is a defense system for dealing with the accumulation of unfolded proteins in the ER lumen. Old astrocyte specifically induced substance (OASIS) is known to be expressed in astrocytes and involved in the ER stress response; however the function of OASIS in the injured brain has remained unclear. In this study, we examined the roles of OASIS in neuronal degeneration in the hippocampi of mice intraperitoneally injected with kainic acid (KA). OASIS mRNA was strongly induced in response to KA injection, with a similar time course to the induction of ER molecular chaperone immunoglobulin heavy chain binding protein mRNA. In situ hybridization showed that KA injection causes induction of immunoglobulin heavy chain binding protein mRNA in glial fibrillary acidic protein-positive astrocytes as well as in pyramidal neurons, although up-regulation of OASIS mRNA was only detected in glial fibrillary acidic protein-positive astrocytes. Primary cultured astrocytes, but not the neurons of OASIS-/- mice, revealed reduced vulnerability to ER stress. Furthermore, pyramidal neurons in the hippocampi of OASIS-/- mice were more susceptible to the toxicity induced by KA than those of wild-type mice. Taken together, these data suggest that OASIS expressed in astrocytes plays important roles in protection against the neuronal damage induced by KA.